A radioisotope assay for 1-aminocyclopropane-1-carboxylic acid synthase: S-adenosylhomocysteine analogs as inhibitors of the enzyme involved in plant senescence.
A simple and rapid radioisotopic assay for 1-aminocyclopropane-1-carboxylic acid (ACC) synthase was developed, an enzyme involved in the biosynthesis of the plant hormone ethylene. The assay utilizes an AG50W-X4(NH+4) column which separates S-adenosyl-L-[carboxyl-14C]methionine (AdoMet) from the product [14C]ACC, since the latter is not bound to the resin while [14C]AdoMet is. As opposed to other assays, this procedure measures ACC directly and does not require further conversion to ethylene. When an enzyme preparation from ripe tomato fruits (Lycopersicon esculentum Mill). was assayed, an I50 of 2.5 +/- 0.8 microM for sinefungin and a Km of 27 +/- 2 microM for AdoMet were obtained; these values were in good agreement with previous determinations made with a gas chromatographic assay. When other nucleosides were tested as inhibitors, the following order of decreasing activity was found: sinefungin greater than S-adenosylhomocysteine (AdoHcy) greater than AdoHcy sulfoxide greater than S-n-butyladenosine greater than 3-deaza-adenosylhomocysteine greater than S-isobutyladenosine greater than S-isobutyl-1-deazaadenosine. In contrast, S-isobutyl-3-deazaadenosine, S-isobutyl-7-deazaadenosine, 3-deazaadenosine, and adenosine were not inhibitory.